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Momueayus u yenw: Bo BpeMsi MeTaMopdo3a TKaHH THIMHOK Drosophila melanogaster npoxoast yepes crieninpruuecKie
MIPOTPaMMBbI Pa3BUTHSA, KOTOPBIE OCYIIECTBISIOTCS 32 CUET U3MEHEHUSIMH aKTUBHOCTH PA3JIMYHBIX TeHOB. CIIOHHBIC
JKeJe3bl paspylIaloTcsl MyTeM ayTo(ardd W arolTo3a, TOrAa KaKk TKaHb MO3ra PEMOJICIHpPYETCs, a KpPbLIOBbIC
MMarvHalbHble JUCKU TU(dEepeHIMpYoTCs BO B3pOCible CTPYKTYpbl. DU3HONIOTHUECKE acleKThl ATUX MPOLECCOB
M3y4YCHBI XOPOIIIO, OHAKO MOJICKYIAPHBIC MEXaHU3MBI OCTAIOTCSI MEHEE OXapaKTepHU30BAHHBIMH.

Memoowr u ancopummpl: B JTaHHOM HCCIISIOBAHUH JIJIsl M3yUCHUSI MEXaHU3MOB TKaHECTICU(PUISCKON TPAHCKPHUITIIHH
TCHOB MBI HCTIOJIb30BAIN IOJTHOTCHOMHBIE TaHHBIE TI0 TPAHCKPHITLIHH, TOCTYITHOCTH XPOMAaTHHA U CBSI3BIBAHUIO OCITKOB
B TKaHIX JINYMHKH B X071e MeTaMopdo3a.

Pesynomameur: o pesynbraram PHK-cekBeHHpOBaHUS TKaHEH CIFOHHBIX JKEJIE3, MO3Ta U KPHUTOBBIX MMardHAJIbHBIX
JIUCKOB MBI OTOOPAJM T'€HBI, TKAHECTICIIU(PUYHO TPAHCKPUOMpPYIOIMECcs B KaKIOH TKaHU HA JUYMHOYHOM CTaanu
paszButus. Jxcriepumentsl ChIP-Seq noka3zanu, 4to mpoMoTOphl 3THX reHoB cBsizanbl ¢ PHK-momumepasoii 11 u TBP-
cyObeaunuiei odmero paxropa rpanckpunuuy TFIID Toibko B TeX TKaHSX, € TPOUCXOUT aKTUBHAS TPAHCKPHUIILINS
COOTBETCTBYIOIIETO Ir'eHa. TakuM 00pa3oM, peanu3anus TKaHeCnennGUIHON TPAaHCKPUIIIIUH HAET My TEM IPUBICUCHUS
PHK-nonumepassr 11 u TBP x npomoropam renos. bonee Toro, /uisi reHoB, cnennGUUHBIX Ul CIIOHHBIX JKelle3,
pexpyTtunr TBP u PHK-nonumepassr I Ha mpoMOTOpBI peryaupyercsi TOPMOHOM SKIH30HOM.

C noMoIIIbIO aHAJIN3a IOCTYTHOCTH XpOMaTrHa U cBsi3biBaHus arietuinTpanchepazst CBP/p300 mbl uaeHTH)UIIPOBAIN
2 TpyIIIbI YHXAHCEPOB, ACCOIMUPOBAHHBIX C TKAHECTIEUPUIHBIMU reHaMH. TaHecnenupuaHo o0oraéHHbIe METKON
akTuBHOTO XpomarnHa H3K27Ac snxancepbl UMErOT 00J1aCTH JOCTYITHOTO XpoMaTnHa 1 cBsizbiBatoT CBP Tonbko B To#
TKaHH, e paboTaeT TeH, PeryJIupyeMblii TaHHBIM HXaHCEpOM. BTopas rpymma sHXaHCepoB MPOSABIsIa AKTUBHOCTh
Kak B TOH TKaHH, rje paboTaer TeH, Tak ¥ B JPYruX TKaHsX. AHaJIN3 MOTHBOB Ha TKaHeCTEHU(DUUHBIX IHXaHCEpax
BBISIBIJT KaK OCJIKM, OTBEYAIOIIHE 3a CEJICKTHBHYIO aKTHUBAIIMIO SHXAHCEPOB B TOW TKAHH, IJC UAET TPAHCKPHIIIIUSL
reHa, TaKk U OeJIKH, OTBEYAIOIIUE 32 MMO//Iep)KaHNe aKTUBHOCTH JIaHHBIX YHXAHCEPOB B Ipyroil TkaHu. Takum o0pazom,
SHXAHCEpBI, yUacTBYIOIIME B TKaHecnennpuuHoi TpaHckpunuuu y Drosophila melanogaster B xone meramopdo3a,
MOYKHO Pa3ZIeIMTh Ha CTPOTO TKaHecnelnpuuHble U 00iaatonme 0oee MUPOKOH aKTHBHOCTBIO.

Jlyist u3ydyeHus: AMHAMUKY TKaHeCHenn(pHUIECKUX JOKYCOB B XO/I€ Pa3BUTHUS Mbl HCIOJIB30BAIN MOJICIb TTOJUTEHHBIX
XPOMOCOM CITIOHHBIX kele3 Drosophila. Vicnonb3yst Halllu aHTUTE A IIPOTHB TPAHCKPUITIIMOHHBIX KOPETYJISTOPOB, MbI
MIPOBOVIIN OKPALTMBAHNE TIOTUTEHHBIX XPOMOCOM JUTS HACHTU(HUKAIIUN KOPETYIATOPOB, H30UPATEIHEHO YUAaCTBYIOMINX
B TKaHeCTIeU(PUIECKON TPaHCKPHUITLIUH.

Bo1600bi: TRaHECTICIIU(pHYHASI TPAHCKPHUIIIIUS B Xoae metamopdo3a Drosophila melanogaster peanusyeTcsi Ha ypOBHE
IIPOMOTOPOB uepe3 cenektuBHoe pekpytuposanne PHK-nmomnmepasst II u TBP B Tkans, re reH akTuBeH, a Ha YPOBHE
HHXAHCEPOB — YePe3 COMIACOBAHHYIO paboTy TKaHeCTeM(PpUISCKUX U KOHCTUTYTHBHBIX PErYJISITOPHBIX 2JIEMEHTOB.
Qunancuposanue: ViccnenoBanue nopaepxkano Poccuiickum HayuabiM hormoM (Ne 23—14-00184).
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Motivation and Aim: During metamorphosis, the larval tissues of Drosophila melanogaster undergo specific
developmental programs driven by changes in the activity of various genes. The salivary glands are destroyed through
autophagy and apoptosis, whereas the brain tissue is remodeled, and the wing imaginal discs differentiate into adult
structures. The physiological aspects of these processes are well studied, but the molecular mechanisms remain less
characterized.

Methods and Algorithms: In this study, to investigate the mechanisms of tissue-specific gene transcription, we used
genome-wide data on transcription, chromatin accessibility, and protein binding in larval tissues during metamorphosis.
Results: Based on RNA-seq data from salivary gland, brain, and wing imaginal disc tissues, we selected genes that
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are tissue-specifically transcribed in each tissue at the larval stage. ChIP-Seq experiments showed that the promoters
of these genes are bound by RNA polymerase II and the TBP subunit of the general transcription factor TFIID only
in those tissues where active transcription of the corresponding gene occurs. Thus, tissue-specific transcription is
achieved through the recruitment of RNA polymerase II and TBP to gene promoters. Moreover, for salivary gland-
specific genes, the recruitment of TBP and RNA polymerase II to promoters is regulated by the hormone ecdysone.
Using chromatin accessibility analysis and binding data for the acetyltransferase CBP/p300, we identified two groups
of enhancers associated with tissue-specific genes. Enhancers enriched with the active chromatin mark H3K27Ac in a
tissue-specific manner have regions of accessible chromatin and bind CBP only in the tissue where the gene regulated
by this enhancer is active. The second group of enhancers showed activity both in the tissue where the gene is active and
in other tissues. Motif analysis of tissue-specific enhancers revealed both proteins responsible for selective enhancer
activation in the tissue where gene transcription occurs and proteins responsible for maintaining the activity of these
enhancers in other tissues. Thus, enhancers involved in tissue-specific transcription during Drosophila melanogaster
metamorphosis can be divided into strictly tissue-specific enhancers and those with broader activity.

To study the dynamics of tissue-specific loci during development, we used the model of polytene chromosomes from
the Drosophila salivary glands. Using our antibodies against transcriptional coregulators, we performed staining of
polytene chromosomes to identify coregulators selectively involved in tissue-specific transcription.

Conclusion: Tissue-specific transcription during Drosophila melanogaster metamorphosis is achieved at the promoter
level through selective recruitment of RNA polymerase II and TBP to the tissue where the gene is active, and at the
enhancer level through the coordinated action of tissue-specific and constitutive regulatory elements.

Funding: This research was supported by the Russian Science Foundation (No. 23—14-00184).
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